US009410290B2

a2z United States Patent (10) Patent No.: US 9,410,290 B2
Hermans et al. 45) Date of Patent: *Aug. 9, 2016
(54) TISSUE HAVING HIGH STRENGTH AND 5,048,589 A 9/1991 Cook et al.
LOW MODULUS 5,137,600 A 8/1992 Barnes et al.
5,383,778 A 1/1995 Schulz
(71)  Applicant: Kimberly-Clark Worldwide, Inc., 2223(7):2(5)% 2 5;1332 ?Zﬁﬁ;on’ It etal
Neenah, WI (US) 5616207 A 4/1997 Sudall et al.
(72) Inventors: Michael Alan Hermans, Neenah, W1 g:g;é:gg? 2 ﬁﬁgg; gigg;;teilél.
(US); Angela Ann Johnston, New 5888347 A 3/1999 Engel etal.
London, WI (US); Gretchen Sarah 6,162,327 A 12/2000 Batra et al.
Koch, Hortonville, W1 (US), Maurizio 6,187,137 Bl 2/2001 Druecke et al.
Tirimacco, Appleton, WI (US); Erin 6,197,154 Bl 3/2001 Chc?n et al.
Ann McCormick, Neenah, WI (US); 6,241,853 Bl 6/2001 Sr.mth etal.
Mark William Sachs, Appleton, W1 6,461,474 B1  10/2002 Lindsay et al.
i ? 6,565,707 B2 5/2003 Behnke et al.
(US); Jeffrey Dean Holz, Sherwood, WI 6,746,569 Bl 6/2004 Wolkowicz et al.
(Us) 6,808,790 B2  10/2004 Chen et al.
7,156,954 B2 1/2007 Farrington, Jr. et al.
(73) Assignee: KIMBERLY-CLARK WORLDWIDE, 7,160,418 B2 1/2007 Edwards et al.
INC., Neena, W1 (US) 7,749355 B2 7/2010 Knobloch et al.
7,799,169 B2 9/2010 Bhat et al.
(*) Notice:  Subject to any disclaimer, the term of this 7,807,022 B2 10/2010 Hermans et al.
patent is extended or adjusted under 35 ;’g%’z% g; ;ggﬁ (S;}lll:nm:t‘;al'
U.S.C. 154(b) by 0 days. RE42,968 E 112011 Sheehan etal.
This patent is subject to a terminal dis- 8,070,913 B2  12/2011 Salaam et al.
claimer. 8,187,419 B2 5/2012 Chan et al.
8,216,427 B2 7/2012 Klerelid et al.
(21) Appl. No.: 14/932,158 8,257,551 B2 9/2012 Beuther et al.
8,273,446 B2 9/2012 Conner et al.
(22) Filed: Nov. 4, 2015 8,409,404 B2 4/2013 Harper et al.
8,481,133 B2 7/2013 Hermans et al.
(65) Prior Publication Data 8,574,399 B2 11/2013 Hermans et al.
US 2016/0053439 A1 Feb. 25, 2016 (Continued)
FOREIGN PATENT DOCUMENTS
Related U.S. Application Data
EP 1583869 Bl 2/2008
(63) Continuation of application No. 14/702,002, filed on EP 2013416 Bl 1/2011
May 1, 2015, now Pat. No. 9,206,555, which is a WO WO 00/39393 Al 7/2000
continuation-in-part of application No. 14/199,386,
filed on Mar. 6, 2014, now Pat. No. 9,051,690, which is OTHER PUBLICATIONS
a continuation of application No. 13/755,516, filed on
Jan. 31, 2013, now Pat. No. 8,702,905. Clayton J. Campbell, “Crepe Control Optimization to Improve Pro-
duction Efficiency and Enhance Handfeel Softness,” TAPPI Paper
(51) Int.ClL Summit, 2002, pp. 1-8.
D2IH 27/00 (2006.01)
D2IH 11/04 (2006.01)
(52) US.CL Primary Examiner — Jose Fortuna
CPC ...cccoeu. D21H 27/005 (2013.01); D21H 5/00 (74) Attorney,  Agent, or  Firm — Kimberly-Clark
(2013.01); D21H 11/04 (2013.01); Y10T Worldwide, Inc.
428/24479 (2015.01); Y10T 428/24612
(2015.01); Y10T 428/27 (2015.01)
(58) Field of Classification Search (57) ABSTRACT
CPC ... B32B 29/00; B32B 29/002; A47K 10/16; . . . . . .
A47K 10/10: D21H 27/005: D21H 27/002: The present invention provides tissue products having a high
D21H 27/’30; D21H 21“%;; D21H 21/20: degree of stretch and low modulus at relatively high tensile
B31F 1/12; Y10T 428/24479; Y10T strengths, such as geometric mean tensile strengths greater
428/24612; Y10T 428/27 than about 1500 g/3" and more preferably greater than about
See application file for complete search history. 2000 g/3". The combination of a tough, yet relatively supple
sheet is preferably achieved by subjecting the embryonic web
(56) References Cited to a speed differential as it is passed from one fabric in the
papermaking process to another, commonly referred to as
U.S. PATENT DOCUMENTS rush transfer.
4,440,597 A 4/1984 Wells et al.
4,551,199 A 11/1985 Weldon
4,849,054 A 7/1989 Klowak 16 Claims, 4 Drawing Sheets



